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(72) ^y;^F ^^uiE 
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□ I i^^l 2603iaCJ A| ofEjl >l#tJ^ c 5 
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Dl^^^^l 2590PtS>|:i^i#^4|it||^H163 
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5EF||oj 

(54) y^*! ^ :i ^^i*|| d^lx^ 




Si SI £ 2^ S^.^J^ ^-^1-1 o|^ J^hDfd ^S(dual Damascene process)^-'! so^^-^ rj-o^i 



H 3-E ^ ?Jjs^^x| p^jxi^E aAj(i^(^)(resist development) ^-'l HOl^^ ^°\tl ^go|| ?icHAio| g^w.^^i^ 

^oj ^^P| tj|o|. Pi|x|>iE gS(via resist processing)^ SOi^^ t^e^i. 

12 : ^ 
14 : SSO 
16 : 

18 : Pil^li^^Sg 
22 : aiAil:^ 

24 : P1|x|^Eg(tJ|o^ 

25 : u|o[ 

26 : 

27 : ojof 
28' : ^ri^ 
40 : 

50 : u|0^ Pl|X|:^iE 
52 : 

60 : o|of 

(robust conductive structure)# ^.J-^oll ^th ^ojcK 

^Ml ^te ^?s|o| Af^o^ 0|0l^cK Ssj.^^oii i-H^L^-"^^ ^^^^f ^0|7h ^^rl::5?-|2j ^^^^li^^ -tl^ 3^^!^ A|^}0| ^^rl:'^^^ 
^ ^^oi^jE(Jt^^fg)^)(noise innmunity)7^ S^^^IcK ziF^Lf, S5H.?.|^o| v.-\% ^^^\ 5>^-]SCH| 

{S1^S^9\ 7|o|^h) xioh oj gtAjcHi 7|ojth) ^^^^1 ^J^H:^ ^^alB^of uHdx|oiA|:7} yv^ :fi:3|(reductlons 

in wiring deiays)7^ 'U^^^}. o|?itf ^^x| £x|e| J.\%\% §J/££-^ ^2jjf||p| -S-SS^ ^H-tl-a ^ 5?ii^K rr|EL|.AH 

Ol^fl A^§■F^ ^;^| o,xjgo| zl?^t^ dS ^S^^l ^.^ ^oH^ ^ 7fx| ^ = p| ^•Ai|^3;i]^AK(si(sesquioxane) 

(Oj^rK SSQ)XH^7^ !^i^rH|, o|# - ^^c>\ §o|^ rrli^oi| u^^r^^U. ^l^-^-l^ ^iii €r 3?!:^ ^ 7^ =^ 
(spin-on glass and gap filling qualities)?! ^^^\ ri^ 3?i^frK ^S^fe 7A% i-H " t^^I-W 

(HSi03/2)i^^Ai, o| rrH^ ^^oj^ HSSQ HSQP4 MS^^K rrlimi-^ :^H€f-?1^ :^H^-^^ HSQOlj SUCHAiPj qAjcHI 

^^^PF ^l€.Ks:JcH 4'>^1|:^^7i^<lKMSSO MSO)o| ^jcK o|# a||3^ 7Fin a4:::i -2JAKbridging oxygen atoms)7^ 

# A^o|o^| t^^^Ehi^K 4^aeo| ^^7|^ 3^x|□^ ge^^ "j-ji <-iXo\K\ %^-9\ #:^o|| p| 

a<^s'5^J>^L^ ee^ dUnsH u\k\\^ #p.|^^ 02^011^ ^^o| aj^^PII S-^Htii ^ ^ oirj. ziiHth o|-S^ rrll^oij, d|H5: SSQ ^^H^^ 

P-lrllZlPfl^l ^^^a^ ^A:J^ L^E|l-pj^ o|-X|oi, ^^^5^o^^ ?^^isrf7|oi| 2^t[^fx| 

■B ^^o^#o^x|:II o|c^ oi|# Qj^ m,fi\ x-i|5,8l8,111^^ HSQ7^ bjlii^ ^^efoH, 



3#th I:•-^D^d 5«B -^^^Eh a>'m ¥^^i(St3^ti)p| ofl^ ^-E ^In^ il ^^'ti- ^j^^^ y\n^^^ ?J 

^i^F^ niloii ^^Eh :?l#o|c|. .7|M3Ho^ ^^o^A| -^a^l ^^H^-^l S2^oi| m ?4Ai|r^# 

oicHAi ZL a sa^Pioii ^^^1- ^7H|p.| m^^oi -^^^ ^^m ^^.^ii^^k zl ^chi 7fg 

M?l^(poljshing)Bh ^-B CH^5 ^go|| p|§n)i ^gx-l|p.| mp||o| iE^e$h*K>|| pi^h ^o|^pi| nfltiygrK zi^7i| 

?W ^^9\ o|^, goj| qi^KH ^^i^K mo|L| ?|ai|::^-§ ^^j^Fej, "B y ij-oji pjeijAi ^ 

ri ^5|Sio^ n||^ o||X|(pattern edges)# ^^.m ^ 9Xc\, 

^Pl'-K c^l-^^p-l SSQ :^H^^ pH7F cH^^Pl P.|:l::zi?[|-a| ^^mo\\ p-I^H ^K-PK SSQ 

37^ cHlxi^E S^^ofl p.|s||Ai a^'s^J^ ^I^Ha ^ 3q|^p| 3smm ShqI iHl^li^^J^ ngejoii ^ri^ 

(undercuOS ^-^Aj^ 01^-4 zipIh^, SSQ7^ oii^j.fj^ g-^, ajx|(>| ojl^joij-g 3S^^Fri?4£ ^:nF^<-:^ ujo^PI ^a^o| ^i^F 

SSQ ^^9] ssiS c:F# -^3jflP4 ^P^?} ^H^S^^ asLofe i^-E 7Fa ^^oi| oi(>|Ai 0|^ €L\a\t\ 

b|oFS Mlail^ ^S5^o|x| ^^KK ^^P| SSQ ^^^^ ciloil ^^s^o^ ah^?F24 , zl^J^ ssqp| n 

^Pil^ Oil^jOil ^l/rx- PllXlr^M T7||EH0j| X-j|7Hm ^7fP| Ol| ^ ^^H^ -^^^ ^ o|r|. ^7F^, 0|| ?J ^ [ Oij ^ r.f] , ^ Bij 

(trench) S]oi! HsigS ^^^hS, SSQ gP| ^?I1P| ^Sjoj) £iSL§0| ?i£lL.K SSQ ^H^7F ^^s^^o\ ZL 

mo\\ S^g CH^^ £3^ ^SP| 4^ir# m^Al^ i^oh oMP| ^7FP-| ^Ml Sc:K 

Pi|Al:±iEo| A^i^ 7[iy^ TT|l&jO| #^(^| AH ^ fT[]77FX|-^ ^ll-S7f Sjl^^l^^^P-l X-jPl 3-1 ^^-^Oj| P-| V^fl gt-g ^X| ^^?\\ ^ 

7mo\\ y\±m #BO|rK ?i|X|:±^ ^^I'^OI SSQ AH^# Ai|7H^|-^ a|>:.0|I P|^h ob^i- 

^opl rrH^oil, SSQ H^m UMM^W 5>7|7F tl^l t^^ciK rrfahAi, g^7l|p| o^^ghoUAi, chgPi ftiixi::^ 

j£>of^Fxhoi, Q^YOnterconnectlon metalll2ation)P| ^^^^lopHL} zi ^^Y# ^^^^^ HSQ ££^ MSQ# a^ 

^o^oj, rj^l ^:y^L^ ^aP| 7feAi01 5?i7|^ ^FX|ah^ oi^ cFofAj gxH § A^^i^^hOl ti|ol-# # ^ o^^K ^Djojl i^&l Q 

gfe ^3 AH 2^ SSQ A|13# Af^# ^ ^Il^LK Zlg71| 3l|Ai^ a^t.^ I^^°Fd S^^PI ^iSS '^^^ ^ ^"^K ^^P| 

^iy r|7ii# ^^ ^^y. 7^a oi^ c^□^A| ^^HoHAiP^ ssq ah^pi pi|xi>,E ^^oj^ ^^z^o\ bjot^AH 
(incompatibiiity)-g ^\^, SSQ Aflsp| ^g^oi ^n^'^ S2:!.^^p.i u\a\\ m\7^\9\ ^ 

%t\y\ i?|§haj A^^ 7F^^h 7|#^ SICK 



::i2iH^, #?,1p.| ^7|oii a^^^o| Ai|7^9joi# o||^ ^g¥oil SSQ Afl^ as ^^p| ^7^^ asig^ a^llfoi 

^01. Pi|x|:i,E# nijEHy^h^ ^oj-oji SSQ AH^# s^A| ^oi|oj| P|^|. o^^E-i Ms&h^ A-i|^^^^ ^o|[r|. 

^ ^93P| r|= 7m as^E gcHI oi - :IiX|.^^}p| ^^^7\ SSQ ^3*11 A||^P^ A^§^^ Y1^^^J1 ^t.^ ^€0| fe-E 0| 



# frfPF ^7| AH^p.| H7^^^ o| AH^7h ^ipHgoii rr^p^ ii^^^j s°joi| ^^1P| Ajqsj §gcH| q^Foi #Y 



^ p| ;'fx| fH^1,^cHI rrf?4. ^Ai|:^:7mA| o| >y a1| :±: q>j xi|^gP| s°joi| oi^ ^cHi gA-jsj c^d^ai 

ii^y\ ^M\^^\^t.^ XH Sg-g ^^t\Oi Oi^^mi A^7| ^ l-||Oj|Ai CfafA] ixfl 0^?.HOjl UH^IS 0|0K =1B\J1 ^fy\ m I-HP.| ^A^|>^£?|4^iA^ 

^f" ^^^(undeMying connGctjons)(iA|.f.|7:| SSQ ^rS ^(1 4)(0| ^t, L^^l 'SSQ g'0|?^Jl£ ^^^Igj"), rr^ 

£ S^^7f?|AH^ o|^|o|| ipg^ gAj^pi o|-^oi e^|X|>ieg(i8)o| Aj^ § ^tj (prior dipositlon). xiP.|(ofl?jcH, ^i), in.# ^ 
a^Hitft)M ^o^^ L^E^l-||:^I s^^k ^Ajg rH|x|:^Egi!| -B^g^ sso S(i4) il ^^^^ ^^^^##{16)I'^ li-^i cH^^ Pli^P! s 
^ ^.HSs^oi xH|A|5j oisH^Mot nmP-l ziPltl- gIoi|t!r4j, SSQ g(l4) <i^^l#g(l6)# ^p|r-H^ n^B 

^'l S m\ ^^^^ nReiy a-o^^ n||iH# ^ oicj. 

i icHI £A|cj hifP.f ^oj. iHi:^|::!:^:^p| 2^^€r SSQ g(l4)oi| ^.f}^ sj^mi. zi 01^-^ A^s^^^g(l6)o|| p.|eH as:i?J7| rrH 
ziE^Lf, EHIxi^iB a>s}Qi|^ ::i^o| SSQ #(l4)oi| sa^j^ ^^^^l^h^ ^^^^ <^^5|#S(l6)oi ^AH^pl rrH^oii sso ^^^m S 

£ 2011 iAj^j bfPi ^o|, 8)011 n^{20)o\\ r.^.^?.^o||so| ^^sqcH, A4^.h#^(i6)cH|-^ ^S(22 ' 

SSQ S(14)o||^ ?.|A1|:±:(22)# ?1|:x|^Hg(1 8)P| ^8^1(20) ^, oi) S ^S0| ^,^^^1 ^^IZ^Pfl ^^-'i^Jal, a oij^ 

€: OI^^A^o|?^^ ^§ ^^I^Hot Ehi^K Trt^a^loil^, ^Ajg ^§sho^ ^-e x^l^^^^ p^^^B 5^o| g7:|.9joi o.ck iHjA| 

^^#(18)P| ^CH^I^ ^^^01 Sd^^ £A|S4 o^P^ ^o| ^011 ^ !?icK 

r|^o| c^D^Aj ^x^o_^ r-hxi £;^floh^ ^^^^U^f 118^1 ^^S(blanket metal layer)# S 

^^\JL, ^^^^#g(16)77^x| n ty^\mS^ $#^^oi, oji^j (isotropic etching) ^ah 

# ^ ?ii^a1. o^^^^ ^xiliE ^^5^X| o}7l| St:K OM^h S*!|P| ^^#0| ^(i2) ?|oi| ^^cHl S^-'^^^OHof them A^ 

^cHlAi ^x]\y\ ^Ajj^^-rdl, o| ^Jil^ ^ ^□Idl p|^H ^H^^Jck 0|§ c^q^ai ^xho|i r^P-h ^^gS Sl^^^^ 3 

^, a^ti- b|-P| axf ^^oj| Q^&^7| ?iuHAi-^ sso g# ri uljE^y^^o1 tJ|o^## mi^^o[ m, o\^o\ 

goll r.}\S[o^ £ 3§ x^zL^ ^9J^rat^K ^-B x:i^hDl ^^-E- SSQ xH^oj oil^i'-l- ^ ^"-Si^^-^ tl^l oil ^ 

a^ooi, rrfpw c^□^A| - =^^so^oi b|o^# ^ah^^- ssq ah 2^ □^^3^A^ A^^s ^^^7\7\ o]^c[, u\ 

o[9\ ^m»mmit) =Li^t,^ g^joii pi^H ^7[^o\ b|o^o^| 0g^(:;tieBl)(the abinty to fill the vlas with metal)# 

o^A|^l^K] 

£ 30i| iAl^l a\9\ U0\, g|. gp| sj|x|:A.Eg(24)0| ^Ei.'?^jZl. ^ ^t^^^O] b|oF#P.| ^^1(iiJ^)^^£^ P|ig u|| 

^Aj^^-r^i o|# ti|ohP| ^(12)011 S^sj ^^011 H^w^i-i^, £ 2P} ^^^Foi Si^Eh ^B ^h^i^^ o|)?JS 

TK nPlL-K P||x|A,EPi s^A^ p^|;^i>. Eg s^A}oi| ,41^ S^s^o^ A| 5^1 , 01 «^A^ ^TflEiy i,^^o|| rr^?^ oJa^qh 

^0^|A^ 7|-§<y(BJ;-^'[4)ol ?i|X|>^Eo| 7^ o | 2.^P| ^^7\ -^^^^ fffi^n^l ^^11^0^ Aj^^h b^pi ^01. o^A^qil^ gSQ ^H^^ S 

^A|?|D:j, a^A|?jcK zLPiH^, ^A-p-ii^ SSQ hel-m- ^y^o\oi, ^\\^\:^^ oi-pi|oi|Ai s^^^m^ b^{^m) 

51 ^^^1 H(Hm fH|x|>i^p| xijcH^ ^^x^# ^II^HfcK 

^. o|ot iH|A|A,E(24)o| ojri^{28 ' )0| *oij 01 ^J^a^ ol|4' °}|^ ^^3^oi ^JjEhi^lJl 257^ o^d 

27^ £Ajffj o|x| ^1 ^A|-p| d|oH- ^lAH^pi ^r-K iojojiAi M cH - ti^Pf ^^oj, b|oK27)^ PjiS ri 
££ ti|oK25)p| ^^H^-^E-j §Ajo| oi-^ffJ M^^^Eh pJ^ojcK nPjH^, b|oh# ^(i2)oi| ^*|a|^|^ ^o| 

o|xi| i 4# ^:[l3^a^, ^ #^^JP| ^^pj b^^^^t^ olj^sjoij^ a^^^Fo^ ^ 2s S^JI^ ^-E^ o]|^# ^^o^o^, 

=L?.\J1 bf^hq^pl^^ Hj-gAH 0|^ CHI^j A^ig-^;^□4, oi|?y g^Hoil Pl^fl SSQ A|]a7^ i,^#§Jo|| ZL SSQ X|i^P| ^□jo|| 

^ t}^m H^°|(40)01 xij^^ o^^^^ ^fi- ^L^^K;ac:f. ^. oll^i §SP| ^^^A-j a|5-|# AjjAH uj-goj ^>5Jj .'^^-l^ril , o| ^^g-^ 

SSQ ^m*iigp| hi^a -Ffri: ^M^K^P-U 7te§p|^^ n A^^7^ oii 51.^-1^ I Soil n<^o\\ pi^h gr^iMM^;^ ^^m^ 

0\^H A|-^xHo^ Ah^i^ H^^^P-j -^7?l|^ SS^I i^^ofAi SSQ ^Hspj u^i=i og^o, A|z}^pfl ^|^fjx| p^^^r-K 



£o| Di|o ^|^_^ x^^s^o^ S-Ssq^ S.^ a^r^^cj. ziPiH^, a^ej^ ^ ^^loll rr^# CHI?] ggo| ajaj 

Sfe.^ ^ 7W oils 5S01I q^foi ^^1^^>a^:K Oj# g^l-E t^^xfoi|7^|^ ^ ^A|^f7| v|^h rj# oi|S°-*i 1! o||S ^xipj 

^o\\ ^el- 7|^o|H ^^'^li^:^A^p| ^ ?dO|rK 

0|;^i| -y^m ^S^-B sso ^ HSQ{HSI02/3) ^ MSO^F EhgE."" 0|>4^,R:^(SiO2)Oi| Oj^rK^I t^^^l ^^^^\^ S0| 0|^-9J^ 

^Ho^ ojcH^fcK 01 Pith t^:^ o|# xh^p.| ^^o|| 5!^^ ah :?:#sqfe «}go|l gJ■Oi^^o^ 

Hs:^^^ 810 

2# ^^lofi^ ^7^^^o| /4>i.§ ^^^^^ ^I^OIC^ 3?-|L}, |tl~V^P| XH^# 7\^^ 

^^1, ^7^:?+, .u^E^Di|EKo^t!^4l. fe^), ZLS-UcHIS^^I d^oii o^oHAi ^ofh as:^^(40)s| ^c^^ 

^x|3^7| ?|^Foi, oil 51 g^joi sso :^l]^-<^iF #Z}p-| as:^^ ^^ si^m ^m^^^ "k'^ ^i^. ziP-U d^'^J ^£ 

oiiAiP| sso :^H^ ^-^1 L^s#-^i nt} ^A^t^ oi^i^j ojj^^pioii ^im^Hof nc\^ ^oick ziPi^, ^^i-^tjo^ 

cie^. sso :^H-S# tl|^^^cH ^^sq^ S^^#0| TH^^ af^^Ehril, zi 0|^^ g^l I?-^i?-^Di|E^#o| ^^^l <^7mo\x\ ^^y\ rrH^oj 

oi.9-f ^?i^jo^, ^ ^?^Af#e. ^ ^'A|ij-on oioHA-f SSO A^^^^^^p.^£ jo^^^^ ^^p^ ^tii ^cHA|x|oh 
MSG Mcj^ Hsoi^j 7F^Eh ^i^i^js a-tM ti^ii ^ iisi^K Mso^ ^^^zd ^N^i 

HSQS A^i^^^|-o^ ^ y-°fj# ^A|^^^ i^^oi b^p^^^|-c^. 

zipHlK tl^p^x^t^ ^^1 ^ zi aiJ^flme oll^ gxHcHi Pj^H ^a|o|| x^y^s^]^ il\^9\ xfl^^f^ ^Fo|| a^pi 

oil -^leijAi ^i^.'Fj^ -y^^i^^ ^h^f-Sc^K nHHH^. ^^oii rr|-# ^S^-i ^J•^^ ^^^li^^ <M ^^^t^ 

□H-^ c^^Di, zi ^7|# ^I'^f^ oiPl^l ^o|ck 

^?:1o^o^. td|-^h^^i-xi|i g^H-B oj-o, Af#^H iH|A|^^# ^7|^ ^-^^g(reslst stripping) i 

?r^t^ri|, A|7| ^aj^Df- ^A^*o^| eH|x|:^^p| n||&|o| x-||7HljcH| rrfpf SSQ ah^# M\ym^\. ffRW, o| g^l-^ 

SSO AH spj ^Djoi iii^§|o|| rrfPj zi sejo|| (*v^-^^^o^) aj.^ ojSi^ A^|^5^J1 zi ic#g o|-pH^ 500 gr^^^^?^A| SSQ 
AH-^S <^^^^A|7^ Dijifi ^^^^ SiO 

2 #S H^^l^n^K ^f-Afth ^i!f7F bfsK^th xi|2 ^SoflA-li ^olg ^ ^i^rij, o| xi|2 i^S-B SSO AH^7^ A||7i^ofl ^^^?.^ zi ;^H^^^ 
EH <:!t:^m ^?.|A|7|^ ^'CHA|^ #^l^^:^cH| PI Eh ^i-S^ o|B cHl^JM A^i^thi^K 2^£h ¥ SiO 

2 ^^^^(40)^ ^^1o^^^^|, Ah^ii-e ;q| 3P| p,|^ziPlj.iT| g>so|| ^ifth ^i^.^ gPl W?1a^ oi - QA^Qi|o|| ^^s^o 

^M^3|A^o|7| rrfl^oil, ^|7| Hsi^-B :^^o\\ r-HthSSQ A||ap| gS^^ e.5:(cohesion protection)(oi|^rH , 0|»J- 

^jo^ xH7-|3p| ?|&Foi, ai[oi z?h:^I^ ^A^|^^zl, §J ^^Pi ^^^o\\ rHth-S-Afth SFflPj ^^j-o .^ijijefe 

ZlPiH^, fE soil iA|g bJPI^^oi. ti|o^ Pi|A|:^E{50)7^ ^^S^iOj ^S(52)S g-^, SSQ AH^(14)^ t^no\\ gAjg 

A^s^#o^| p.|*h E£c^^ gpi ^7Kh ££fe oi# zinm mo.^ ^<^(4o • ma^ ^^^^^i ^^^i^^^i 

zi?J°^. SSQ Ajjs AjoijAiPi cH^£! 2h3^| .^|.q§^^A^ tMlx|>iEo| nflEiy# ^f^lT^^^I b|o^ ^ 9i 

£ 6011 iA|£| ti^p^ ^^o|. b|ofe zi ^011 ^s-^l "H^^^th ^gojj PisH o|«|-Ajo^ o||?5j«E|cH i 3P| ^± 27^ iA|g ti[9[ ^ 
Boj^oi o^oj ^A^p| gsEh^^oij 7||^# S^o^7^| ^^AJ^^□^. oicHAi bjoh p^ixi^^epi >.E^go| ^sBStk bjoFP.j ^ab|^ ZI 
bjoFPl ^oixf sja^^fc ^i-cHI r.He^o^ -^iao|| ^^^p^ ^ SSO g^l ^^?i|ol| P.|^HAi°f IS^JrK ^ 2-<?4 ^?3^hoi 

S^th ^oj. ?-|Ai|:^(22)^ mm tl|o^ ^Soil^ ^^%o\ ^y\\ ^£js4c|. zi^, MIS^ ^^S^ o\^3. ^a|sj 

i^^^^moi o|§ ^^□^Aj gAjoii ^ u|oh^i(60)# -^^<^1m ^ ^U^K i^F^s^ ^L^^-^# ^^^^S-^l ^^o|| rrRH 

^AjiE|7-|L^ -^^^ - S'jODrj rc^ZL Ah5^|# ^^^^€4f^ ax|Ajo^ xi| 7i ^ ^£ ^fjC^ 

QoKK^I ajphxj-^h A.A|oiiP| ^^j^^oi ^ ^?^^^52f^LK g'aA^?^□^ ^ ^g^oi S^^j a^'jp^ ^^aj o, 



S^th '-H^ofi di^cH, o^^oi SSQ -^a^floii c:^□^A| xH|g^j-c|^* :y § ^ - oj^^ a 

P-IH^, ^il-B ^i* ^qA|^|7:| f!^ji ?,,^th£x^|#o| rrj^ es^^oi oH^m ^ rrR-W ^i, -ij^: S-nf-^i 

^^1- ^ ^ ^?Joj| rr[# ^iS-B -S^^ ^h^oJ ssQ-^I sHIxi^e S>^.K211ch| ^M^, P.^ 

^\ ^^S^OM a^il^j Af^ gift, £c - shqj^ Tg^,]^ -go|| q^fOi #^I•^A^o| ^oj j7| 

^(protective surface covering)^ H^^y\ ^\^o^ ^ 5i>^K ^ rr}# g^1-J=^ ^^-^'1^ ^l-^-'^^UH ^^^^1 § 

^^1 2£Aj^o| ^«p| API xH^o| ^v\9\ Aj.7| *7ho| nl|tj§ ^r^P4x^|>^^^^ ^L^:^I 

# 



^1l#0« ^(HAH, -y7| X||^7h ^Ail^vH^Ah A||soJ j^^^^^ 



^iUlholl ?icHAi, Ap|xfj^o| xi|7H^fe tf:^^ "^n^ ^^^^ ^^7\ n 



^ilSfhcHI $icHAH. API x|j^o| cn«^ xi|7H^fe a^^ p^|x|:^,e^ hh7|^ i^h^^g ilj-^F^ ^^ix^l :i^X^ 



-^Pl ^H-^-^l ^ycHI mo\\ ^mti ^H-^, 

^rPI ^^#ofaj oi^^ji a|7| g i.(|o|jAi ^^7| c^□^Aj ^xil o^p||o^j b|| j^ig b|of.9|. 
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